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PREFACE

Henan Province,or called“Central Plains” ,is situated at the centre of eastern China,cov-
ering an area of 167,000km® and having a population of more than 90 million ,with Zhengzhou
as its capical. Located at the junction between the northern subtropical zone and warm tem-
perate zone and extending across four main water systems of China (the Yellow River,the
Huaihe River,the Yangtze River and the Haihe River. },it has a vast expanse of fertile land
and once had plenty of water resources in ancient times,thus it’s known as one of the birth-
places of Chian’s civilization.

The history of the province dates back to the Peiligang Culture (6,000 B. C. }. Emperors
Fuxi, Yan and Huang,respectfully called the three earliest ancestors of the Chinese nation,
lived mainly on the alluvial fan of the Yellow River in Henan and its adjacent areas. The
; whole recorded history of the Chinese nation,beginning from Yu who was the founder of the
Xia Dynasty (c. 21st-16th century B. C. Jand prevented floods by harnessing the Yellow Riv-
er,has closely related to the overflow and diversion of the Yellow River,the breaching of its
dyke and the development of its alluvial fan. Henan is a typical region for studying the rela-
tionship between recent geological processes and the progress of human history.

Tectonically, Henan Province lies latitudinally at the hinge of the eastern Qinling Moun-
tains-Dabie Mountains orogenic belts and longitudinally in the amalgamated zone between
the North China and Yangtze paleoplates. It is characterized by the development of a com-
plete set of strata from the Archaean to Quaternary,frequent magmatism,complicated and
magnificent geological and tectonic evalution. The Precambrian“geological museum”in the
' Songshan Mountain area of the province is well-known far and near and the occurrence of
dense fossil dinosaur eggs in the Cretaceous red beds of western Henan is indeed a spectacle

in the world. Endogenetic and exogenetic mineral species so far discovered in Henan amount

to 132, among which the gold deposits of granite-greenstone type and tectonic alteration
type,the porphyry molybdenum deposits,the high-Al kyanite,andalusite and sillimanite de-
posits distributed along plate sutures,the bauxite and coal deposits in Paleozoic sedimentary
basins ,and the trona,otl and gas deposits in Cenozoic basins are all of typical singificance na-
tionwide. The Luanchuan molybdenum deposits constitute a superlarge ore field famous in
the world ;the Xiaoqinling gold ore field is the second largest one of vein gold type in China;
and the Pingdingshan,Jiaozuo, Yongcheng and other coal fields are of strategic importance to
the development of industries in central and eastern China. Therefore ,Henan Province is not

only an ideal area for geological scientific research,but a paradise for specialists of mining in-
\ dustry.

S
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Henan Province established the Henan Geological Survey in QOet. ,1323,the Henan Bu-
reau of Geology in Feb. ,1957,the Geological Society of Henan in Dec. ,1962,and the Depart-
ment of Geology and Mineral Resources of Henan Province in Dec. ,1988. In the trade of geo-
logical exploration of Henan there are nearly 20,000 employees,of which more than 4,000
are engineering and technical personnel who have mastered first-class techniques for geologi-
cal exploration. The techniques for analyzing ultratrace gold,platinum and palladium,for geo-
chemical prospecting of gold deposits, for extracting gold by dump-leaching or cyanideless
processing methods,for scientific regulation of shallow groundwater and soil water to control
drought , waterlogging and salinization, and for pneumatic reverse circulation drilling with
hollow-through down-the-hole hammer have played an important role in promoting the de-
velopment of the geological work and mining industry in China. Since 1980, geclogists of
Henan Province have been awarded 6 state prizes and nearly 400 provincial or ministerial
prizes for their geological scientific and technological achievements. Through scores of years
of geological and mineral exploration,860 mineral deposits with a total potential value of US
$ 220 billion have been discovered within the province. The productions of coal,gold ,molyb-
denum , aluminium , refractory clay,oil and gas of Henan occupy leading positions in China.
The annual output value of Henan’s mining industry is over US § 2 billion(in terms of pre-
sent price).ranking fourth among the provinces and autonomaus regions in China. The total
of annual output values of mining and its related industries exceeds US $ 8§ billion,account-
ing for 27% of the yearly gross value of industrial output of the whole province. Geological
workers have made great contributions to the scientific and technological progress and eco-
nomic growth of Henan Province.

Geologists of Henan will attend, with reverence and excitement,the 30th International
Geological Congress,have a get-together with friends of the geological community from all
over the world,study the world’s advanced geological theories and exploration techniques,
submit their research results and exchange academic ideas with their colleagues from China
and abroad. The present book.entitled Consributions to Geology, Mineral Resources and Enuvi-
ronment of Henan Province,reflects the latest achievements in geological scientific research
and exploration of the province in the 1990s,and will be submitted to the Congress. It not on-
ly deals with the unremitting efforts made in earth sciences by prominent geologists of the
province, but serves as a tool for uncovering of the geological mysteries of the vast land of
Henan. Geological scientists of Henan sincerely wish to make exchanges and cooperations in
various forms with their colleagues from all over the world,and endeavour to promote a new
prosperity of geoscience at the turn of the century.
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INTRODUCTION

Henan Province is located in the middle of East China. The geographical position of it is
in the middle and lower reaches of the Yellow River. Most part of the province is in the south
bank of the Yellow River,so it is known as“Henan”. Henan is one of the birthplaces of chi-
nese ancient civilization, here ancient human beings lived and multiplied one million years
ago- The agriculture ,animal husbandry and ceramics occurred here early in the Peiligang cul-
tural period seven thousand years ago. The abbreviated name of Henan is “Yu”,for Henan
was once the place of“Yuzhou”which was located in the middle of the ancient nine prefec-
tures,so from which the name of “Zhongzhou” and “Zhongyuan”derived. The geographical
position of Henan is situated between latitudes 31°23' ~36°23’'N,longitudes 110°21’ ~116°3¢%'
E. Henan is 580km in length from east to west and 530km in width from scuth to north,its
area is 1. 67 X 10°km* and the population is 90. 27 million. Henan extends across warm tem-
perature zone and north subtropic zone,belonging to continental monsoon climate ares,with
sufficient illumination,moderate rainfall and obvious four seasons. The annual rainfall is be-
tween 600~1,000mm from north to south. The terrain relief is higher in the west and lower
in the east in Henan Province. The province is surrounded by Taihang, Funiu, Tongbai and
Dabie Mountains in the north,west and south respectively. The altitude of Taihang and Funi-
u Mountains is above 1,000m generally. The Laoyacha in Lingbao County is the highest point
in Henan Province, it is 2413. 8m in height. The eastern part of Henan is alluvial Yudong
Plain, which is part of the Great North China Plain,its altitude is below 100m. A.S.L..

The characteristics of geology and mineral resources in Henan Province are as follows
gathered-together strata from northern and southern China ,multiplsuperimposed structure,
frequently activated magmatism, excellent metallogenetic factors and rich in mineral re-
sources. (details see“Map of geology and mineral resources of Henan Province”). There are
160 sorts of minerals which have been utilized in the world at present,among them 132 sorts
have been discovered in Henan and more than 90 sorts of minerals have been exploited and u-
tilized. The reserves of minerals such as molybdenum, trona, blue asbestos ,perlite , kyanite .,
molding sand rank first in China. The coal,natural gas,aluminium, gold.silver minerals are
dominant mineral resources,their reserves stand in the forefront in China. The nonmetallic
minerals such as cement material, fireclay, granite, jade and rock salt etc. are rich and have
bright prospects. According to the statistics, the reserves of 50 kinds of minerals in Henan
occupy first ten place and 16 kinds of which rank first three in China. The average annual
natural surface-water resources and annual total amount of groundwater resources of Henan

are31. 3billionm®and 2 0. 4 billion m®respectively. At present , thereare 2 , 300 mineral oc -
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curences, 250 state-owned large or medivm-scale mine enterprises and more than 4,600 coun-
ty or town-owned mine enterprises in Henan province and it has already taken shape in min-
eral exploitation and utilization. Now ,Henan has become one of the important producing ar-
eas for energy, nonferrous metal, precious metal and nonmetal material in China. Not less
than thirty sorts of mineral products have been exported to more than thirty countries and
districts ,such as Southeast Asia,Japan,Europe and America.

The 30th IGC is an olympian grand meeting in international geological circles. In order’
to introduce the general sitnation of geology and mineral resources of Henan Province,reveal
the new achievments of geological research and survey in the nineties and develop interna-
tional scientific exchanges,implement the reform and open policy and vitalize the economy of
Henan Province, the Department of Geology and Mineral Resources of Henan Province
(HGMR) ,Henan Bureau of Geoexploration and Mineral Development , MGMR ,and Geologi-
cal Society of Henan decided to publish this collected works of Contributions to Geology, Min-
eral Resources and Environment of Henan Province,abbreviated as Contributions hereinafter,
dedicated to the 30th IGC holding in Beijing.

The Contributions includes 44 scientific theses about Henan geoclogy, mineral resources
and environment,and three field trip guides (summaries)prepared for the 30th IGC. Each pa-
per has an detail abstract in English attached to it . This book is divided into six parts with
0.5 million words or so. The first part is about regional geology including thirteen papers on
petrology »geochemistry,stratigraphy,sedimentology . lithofacies and paleogeography ,paleon-
tology ,and geotectology 1 The second part has eight theses about geology of ore deposits in-
cluding gold, silver, aluminium, lead-zinc, kyanite, sillimanite, andulusite and coalbed
methane ; The third part is about exploring technology including ten theses on drilling ,chemi-
cal analysis, geophyisical exploration, mathematical deduction and application of structural
feature and controlled blasting technique; The fourth part is about mineral development in-
cluding six papers on gold ore dressing and leaching,ja(ie processing and utilization of coal-
mining gangue; The fifth part is about water resources and environmental geology including
seven papers on water resources evaluation and development, flood-control for the Yellow
River and urban environmental geology; The sixth part offers field trip guides of T335,7T339
and T385 for the 30th IGC. The academic levels of some papers printed in this book rank
leading positions in China and well-known in the world in some extent,for example,explo-
ration and development for Mo and Au deposits. Thus,this Contributions reflects the newest
scientific achievement of geological exploration and mineral development in Henan in recent
years. The publishment of the Coneributions will bring advantages to accumulate and spread
scientific achievements in researches on geology and mineral resources, promote academic ex-
change,give great impetus to the geological exploration. Furthermore it is convinient for ge-

ology circles at home and abroad to understand the achievements and specialities of geological

sciences of Henan.
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The Contributions has been edited under the direction of Senior Engineer Zhang
Pengyuan—chief of the Departmen of Geology and Mineral Resources of Henan Province and
chairman of the Geological Society of Henan, and Senior Engincer (Professor)Luo Mingjiu—
chief engineer of the Department of Geology and Mineral Resources of Henan Province. Se-
nior Engineer Wen Yan, Yang Wenzhi, Zhang Kewei, Wu Guochang ,Pan Zecheng ,Peng Wan-
fu, Liu Changming, Guo Gongmin, Jin Fan, Zheng Degiong, Wang Zhihong went over the
manuscripts. The editors include Pan Zecheng ,Peng Wantu,Liu Changming ,Li Ruiling. Mas-
ter Feng Youli and senior engineer Zhang kewei, Wang Deycu, Chen Tiehua checked the
English abstracts: The English language examination and revision was accomplished by Pro-
fessor Liu Lingqun, Zhang Zhaoyuan,Cun Linpei,Cheng Xifa and Jia Yaoming from Chinese
Institute of Geology and Mineral Resources Information. The map of geology and mineral re-
sources of Henan Province in front of the papers was designed by Senior Engineer Lin Dechao
and Pei Fang from Regional-Surveying Party ,HGMR ;and then Zuo Aiping,Li Xiaoli traced it
clear. The proofreading for press was undertaken by Pan Zecheng.Peng Wanfu, Liu Chang-
ming, Li Ruiling, Feng Youli (English), Zhang Kewei (English}, Wang Deyou and Chen
Tiebua (English). The charting of the illustrations was completed by Engineer Fu Luoling
and Lin Shifang. At the moment of this Contributions publishing,the editorial board shows
heartfelt thanks to all authors,all who gave hardworking and help to this book . We also ex-
press our cordial gratitude to Chinese Environmental Press for it sparing no effort to suppert
the publishing of the Contributions.

The editors have slightly abridged or modified the manuscripts and {eedbacked them to
the authors during compiling. There must be some oversights and omissions in this book,

please oblige us with your valuable comments.

Editoral board of Contributions to Geology,

Mineral Resources and Environment of Henan Province

Mar. ,1996
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